In the presence of metal, such as bilateral ABIs as shown here, fast recovery (FR) driven equilibrium can cause artifacts (arrows), which may be confused for pathology. TR = 3200 ms.
Fig.2:
Fast recovery (FR) driven equilibrium provides improved image quality at lower values of TR, but the improvement becomes negligible when TR exceeds a threshold value. All images displayed at the same W/L settings.
Fast Recovery Driven Equilibrium with Automated Switching to Avoid Artifacts
Introduction: Driven-equilibrium methods [1, 2] , also known as fast recovery (FR), RESTORE, or DRIVE, apply additional RF pulses at the end of each echo train to accelerate the recovery of longitudinal magnetization [1] . FR improves image quality at shorter values of the repetition time (e.g., TR  3s), reducing the total acquisition time, especially in T2-weighted RARE (i.e., FSE or TSE) imaging. Above a certain threshold TR 0 , FR serves little purpose because the recovery of longitudinal magnetization is nearly complete. The specific value of the threshold TR 0 depends on factors such as the tissues being imaged and the field strength. Typically TR 0 is about 3-5s.
FR can be detrimental in regions of very rapid susceptibility changes such as those near metallic implants, introducing artifacts because magnetization is not properly rephased by the FR pulse [2] . Figure 1 shows an example of such artifacts in a patient with bilateral auditory brainstem implants (ABIs), analyzed under IRB approval.
Materials and Methods:
The FR-FSE pulse sequence on a GE Healthcare 1.5T scanner was modified to automatically disable the FR feature whenever the repetition time TR exceeds TR 0 , an operator-selected threshold value that can be pre-stored in the imaging protocol. To illustrate the diminishing advantages of FR at longer TR, a healthy volunteer subject was scanned under an IRB-approved protocol with TR = 1000, 2000, 3000, and 5000ms and TR 0 set to either 900 or 6000 ms. In this way, one scan was obtained at each TR value with FR both on and off. With an 8 channel brain coil, 256x256 matrix, 16 kHz bandwidth, the acquisition time of each FR on/off scan was identical, and ranged from 1:06-5:25 depending on the TR.
Results and Discussion:
As shown in Fig. 2 , the advantage of applying FR diminishes as the TR increases. While at TR=3000ms there is still improvement, for TR=5000ms the improvement is negligible. Figures 1 and 2 demonstrate the value of FR driven equilibrium, while also illustrating its pitfalls. A pulse sequence with automated switching of FR was demonstrated. Future extensions of this work include analyzing the shim maps for each patient and automatically disabling FR when large susceptibility variations are apparent to avoid artifacts in patients with metal.
